Inhibition of the high affinity Fc receptor (Fc gamma RI) on human monocytes by porphyrin photosensitization is highly specific and mediated by the generation of superoxide radicals.
p72 high affinity receptors (Fc gamma RI) for the Fc portion of IgG molecules on human peripheral blood monocytes mediate a variety of beneficial functions, but also have deleterious effects in certain clinical situations. In the present study, the photosensitizing porphyrins hematoporphyrin derivative and dihematoporphyrin ether (DHE), which are known to preferentially affect the cell membrane, were found to significantly inhibit binding of mouse IgG2a antibodies to the ligand binding site of Fc gamma RI on human peripheral blood monocytes and the U937 human monocytic cell line. Fc gamma RI receptors could be identified with a monoclonal antibody which recognizes an epitope distinct from the ligand binding site, indicating that photosensitization induced a structural alteration rather than loss of the receptor molecule from the cell surface. The effect of DHE and light appeared to be highly specific, since binding of monoclonal antibodies to other surface structures was not decreased. DHE plus light-induced modulation of Fc gamma RI was found to be mediated by superoxide anions, since addition of a mimic of superoxide dismutase restored both binding of mouse IgG2a to Fc gamma RI as well as human monocyte accessory cell function. These studies identify porphyrin photosensitization as a unique mechanism by which to selectively down-regulate Fc gamma RI-mediated functions.